Microbial community analysis at crude oil-contaminated soils targeting the 16S ribosomal RNA, xylM, C23O, and bcr genes.
The analyses targeting multiple functional genes were performed on the samples of crude oil-contaminated soil, to investigate community structures of organisms involved in monoaromatic hydrocarbon degradation. Environmental samples were obtained from two sites that were contaminated with different components of crude oil. The analysis on 16S rRNA gene revealed that bacterial community structures were clearly different between the two sites. The cloning analyses were performed by using primers specific for the catabolic genes involved in the aerobic or anaerobic degradation of monoaromatic hydrocarbons, i.e. xylene monooxygenase (xylM), catechol 2,3-dioxygenase (C23O), and benzoyl-CoA reductase (bcr) genes. From the result of xylM gene, it was suggested that there are lineages specific to the respective sites, reflecting the differences of sampling sites. In the analysis of the C23O gene, the results obtained with two primer sets were distinct from each other. A comparison of these suggested that catabolic types of major bacteria carrying this gene were different between the two sites. As for the bcr gene, no amplicon was obtained from one sample. Phylogenetic analysis revealed that the sequences obtained from the other sample were distinct from the known sequences. The differences between the two sites were demonstrated in the analyses of all tested genes. As for aerobic cleavage of the aromatic ring, it was also suggested that analysis using two primer sets provide more detailed information about microbial communities in the contaminated site. The present study demonstrated that analysis targeting multiple functional genes as molecular markers is practical to examine microbial community in crude oil-contaminated environments.